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(§) A teat cup for hydraulic milking apparatus. 

(57) A teat cup 10 for hydraulic milking apparatus 
comprises a shell 11 and a liner 12. The liner has 
a body part 16 within the shell, a mouthpiece 18 
at one end of the body part which mouthpiece 
defines an opening for receiving a teat during 
milking, a short milk tube 19 at the other end of 
the body part, for connection to a clawpiece, 
and an air passage 21 extending through the 
body part from the inside to the outside thereof. 
The shell has a first inlet 25 to which a vacuum 
pulse tube 30 can be connected to in use 
pressure the space 17 between the shell and the 
liner body part, a second inlet 26 to which an air 
admission tube 31 can be connected and a 
passageway 27 defined within the shell itself or 
within a part rigid therewith and communicat- 
ing the second inlet to the air passage in the 
liner body part, whereby air may be admitted to 
the interior of the liner body part at will. 
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A TEAT CUP FOR HYDRAULIC MILKING APPARATUS 



This invention relates to a teat cup for hydraulic 
milking apparatus and to hydraulic milking apparatus 
including a cluster of such teat cups. 

Automatic milking apparatus includes, for each 
cow milking unit, a clawpiece and a cluster of four teat 
cups connected to the clawpiece. Each teat cup has 
a rigid shell and an internal flexible liner. This liner has 
a topmost mouthpiece with a circular opening, and a 
body part inside the shell. The liner extends through 
the bottom of the shell body as a short milk tube. This 
tube is connected to the clawpiece and thence, by 
way of a long milk tube, to a source of steady vacuum. 

An annular space, between the teat cup shell and 
the teat cup liner, is connected to the clawpiece by a 
pulse tube and thence to a source of pulsating 
vacuum. 

For milking, the four teat cups are placed around 
the cow's teats, the liner mouthpiece of each teat cup 
being fitted over the respective teat. The teat cups are 
held in position during the milking operation by adhe- 
sion, due to the steady vacuum applied for the milking 
operation. The pulsating vacuum applied between the 
teat cup liner and shell causes the liner body to 
expand and contract again, thus promoting the flow of 
milk by simulating suckling. After completion of the 
milking operation, the teat cup cluster is removed from 
the cow's teats, either manually or by automatic 
means. 

In milking methods in which a continuous air 
bleed is provided at the clawpiece or upstream of the 
clawpiece, the steady vacuum induced adhesion is 
automatically broken when the vacuum supply is shut 
off at the end of milking, so that the teat cup cluster is 
easily removed from the milked cow. 

However, a more modern milking method, known 
as the hydraulic milking method, has recently been 
introduced. In this hydraulic milking method, milkfrom 
the teats is drawn past one or more non-return valves 
and there is no air bleed into the milk flow upstream 
of the valve or valves during milking, that is to say dur- 
ing the process of drawing milk from an individual 
cow. In consequence, the steady vacuum induced 
adhesion of the teat cup liner to the cow's teat is not 
broken when the vacuum supply is shut off after milk- 
ing. Some other means is thus needed to break the 
vacuum adhesion before the teat cups can easily be 
removed from the milked cow. 

One means of doing this is disclosed in GB 
2189976. According to GB 2189976, an air passage 
is provided through the body part of the liner in the vici- 
nity of the mouthpiece and a flexible air admission 
tube, which forms part of the liner, is connected to the 
air passage, the air admission tube extending within 
the space between the shell and the liner body part 
and through a vacuum pulse tube to air admission 



control means, whereby air may be admitted to said 
body interior, at will, upon completion of the milking 
operation. However, this arrangement suffers from 

5 the drawback that assembly of the liner to the shell is 
awkward because of the need to insert the short milk 
tube through one opening in the bottom of the shell 
and to insert the flexible air admission tube through a 
pulse tube connector also in the bottom of the shell. 

10 In seeking to mitigate this drawback, the present 

invention in one aspect provides a teat cup for hyd- 
raulic milking apparatus, comprising a shell and a 
liner, the liner having a body part within the shell, a 
mouthpiece atone end of the body part which mouth- 

15 piece defines an opening for receiving a teat during 
milking, a short milk tube at the other end of the body 
part, for connection to a clawpiece, and an air pas- 
sage extending through the body part from the inside 
to the outside thereof and the shell having a first inlet 

20 to which a vacuum pulse tube can be connected to in 
use pressure the space between the shell and the 
liner body part, a second inlet to which an air admis- 
sion tube can be connected, and an outlet communi- 
cating with the second inlet, the outlet being integral 

25 with or rigidly secured to the shell and being connec- 
ted to the air passage in the liner body part, the 
arrangement being such that in use air may be admit- 
ted to the interior of the liner body part by way of the 
air admission tube, the second inlet and the outlet, at 

30 will. 

Preferably, the outlet communicates with the sec- 
ond inlet by way of a passageway defined within the 
shell itself or within a part rigid therewith. 

The present invention in another aspect provides 

35 a teat cup for hydraulic milking apparatus, comprising 
a shell and a liner, the liner having a body part within 
the shell, a mouthpiece at one end of the body part 
which mouthpiece defines an opening for receiving a 
teat during milking, a short milk tube at the other end 

40 of the body part, for connection to a clawpiece, and an 
air passage extending through the body part from the 
inside to the outside thereof, and the shell having a 
first inlet to which a vacuum pulse tube can be con- 
nected to in use pressure the space between the shell 

45 and the liner body part, a second inlet to which an air 
admission tube can be connected, and a passageway 
defined within the shell itself or within a part rigid 
therewith and communicating the second inlet to the 
air passage in the liner body part, whereby air may be 

so admitted to the interior of the liner body part at will. 

With this arrangement, assembly of the liner to 
the shell is simpler than in the known arrangement, 
and manufacture of component parts of the teat cup 
is easier and less costly. 

55 Preferably, the said air passage in the liner body 

part communicates with the interior of the body part at 
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a position adjacent to the mouthpiece. 

Preferably, the second inlet is provided at the end 
of the shell remote from the liner mouthpiece, and in 
this case, if the air passage communicates with the 
interior of the body part at a position adjacent to the 5 
mouthpiece, the passageway will extend over sub- 
stantially the entire length of the shell. 

Advantageously, the passageway is defined 
within the shell itself and preferably within a protrusion 
on the innerand/oroutersurfaceofthe shell, although 10 
alternatively the passageway may be defined within a 
part rigidly secured to the shell. 

Preferably, the first and second inlets are adja- 
cent to one another. 

Preferably, the liner and the shell have com- 15 
plementary means for angularly positioning the liner 
relative to the shell. 

Preferably, the passageway terminates at one 
end within an outlet nipple which is connected to the 
air passage in the liner body part 20 

Preferably, the liner is formed as an integral unit, 
but alternatively the short milk tube is formed as a 
separate part. 

The invention in a further aspect provides hyd- 
raulic milking apparatus comprising a duster of four 25 
teat cups each according to either previous aspect of 
the invention, in combination with a clawpiece, said 
clawpiece having a pulsation block part and a milk 
flow part, each of said teat cups having the pulse tube 
thereof connected to a connector of the said pulsation 30 
block and having the said air admission tube thereof 
connected to an air-flow connector provided by said 
clawpiece, the short milk tube of each teat cup liner 
being connected to a connector of the said milk flow 
part of said clawpiece, said clawpiece further having 35 
a movable control member connected to a steady 
vacuum and milk flow control valve within said milk 
flow part of said clawpiece, and an air-inlet valve, con- 
trolling air-flow from atmosphere to the said air-flow 
connector, being linked to the said control member, 40 
said air-inlet valve being closed when the said steady 
vacuum and milk flow control valve is open and being 
open when the said steady vacuum and milk flow con- 
trol valve is closed. 

The invention will now be more particularly des- 45 
cribed, by way of example, with reference to the 
accompanying drawings, in which : 

Figure 1 is a sectional view showing one embodi- 
ment of a teat cup according to the present inven- 
tion, 50 
Figure 2 is a plan view of the shell of the teat cup 
shown in Figure 1, 

Figure 3 is a part elevationaf, part sectional view 
of a clawpiece for hydraulic milking, showing a 
steady vacuum and milk-flow valve open and an 55 
air-inlet valve closed, as during a milking oper- 
ation, and 

Figure 4 is a corresponding view to Figure 2, 



showing the steady vacuum and milk-flow valve 
closed and the air-inlet valve open, as at comple- 
tion of a milking operation. 
Referring firstly to Figures 1 and 2 of the draw- 
ings, the teat cup 10 shown therein is one of a cluster 
of four similar teat cups for hydraulic milking 
apparatus, and comprises a rigid shell 1 1 and a liner 
12. 

The liner 12 is of elastomeric material and fits 
inside the shell 1 1 and forms airtight seals therewith 
at the top by a downwardly extending skirt part 13 and 
at the bottom by an integrally moulded grommet 14 
which fits tightly in an outlet hole 15 at the bottom of 
the shell 11. A body part 16 of the liner 12 extends 
within the shell 11, spaced from the inside wall of the 
shell 11 to leave an annular space 17 between the 
shell 11 and the liner 12. At its top, the liner 12 has a 
mouthpiece 18 with a central circular opening 18' 
dimensional to fit closely around the teat of a cow to 
be milked. At the bottom, below the grommet 14, the 
liner extends as an integrally moulded short milk tube 
19, although this short milk tube could be provided as 
a separate part which is connected to the body part 16 
of the liner 12. 

The wall of the liner body part 16 has a thickened 
region 20 adjacent to the mouthpiece 18 and to one 
side, as shown at the top right in Figure 1, and a pas- 
sage 21 extends through the thickened region 20 from 
the outside to the inside of the body part 16. 

The liner 12 also has an integral socket 22 be- 
tween the skirt part 13 and the body part 16 which 
locates in a slot 23 in the upper end of the shell 1 1 to 
orientate the liner 12 relative to the shell 1 1 and pre- 
vent angular displacement therebetween. The socket 
22 is aligned with the passage 21 and the interior of 
the socket 22 communicates directly with the passage 
21. 

The shell 1 1 has a connector 24 at its lower end. 
The connector 24 defines two inlets 25 and 26. The 
inlet 25 communicates with the annular space 17 be- 
tween the shell 11 and the liner 12, and the inlet 26 
communicates with a passageway 27 defined within 
an elongate, cylindrical bead 28, which is formed as 
an integral part of the shell wall and which defines a 
protrusion on the inner and outer surfaces of the shell 
wall, although the protrusion could be on the innersur- 
face or outer surface only of the shell wall. The bead 
28 extends along substantially the entire longitudinal 
extent of the shell 1 1 and terminates in an outlet nip- 
ple 29 disposed in the slot 23 in the upper end of the 
shell 1 1 . When the liner 1 2 is fitted to the shell 1 1 , this 
nipple 29 sealingly engages in the socket 22 so as to 
be connected in air-tight manner to the passage 21 in 
the thickened region 20 of the liner 12. 

In the embodiment shown, the bead 28 is moul- 
ded integrally with shell 11. The passageway 27 
could, however, be defined within an elongate part 
rigidly secured to the inner or outer surface of the shell 
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11, such as by adhesive. Alternatively, the outlet nip- 
ple 29 alone could be integral with or rigidly secured 
to the shell 11, and the passageway 27 could be 
defined in a flexible tube (not shown) connected be- 
tween the inlet 26 and the outlet nipple 29. 

A pulse tube 30 is connected to the inlet 25 for 
applying a pulsating vacuum to the annular space 17, 
during milking, and an air admission tube 31 is con- 
nected to the inlet 26 to admit air into the interior of the 
liner body part 16 by way of the passageway 27, the 
nipple 29 and the passage 21 , at will, upon completion 
of the milking operation. 

As an alternative to using two separate tubes 30 
and 31, the tubes may be of unitary construction, or 
they could be arranged one within the other and con- 
nected to a connector of appropriate design. 

Referring now to Figure 3, there is shown in part, 
generally in axial cross-section and part in elevation, 
a clawpiece shown generally at 40, comprising a puls- 
ation block part 41 and a milk flow part 42. 

The pulsation block 41 is of conventional form 
and, whether of simultaneous or alternate pulsation 
type, need not be described in detail in relation to the 
present invention. The milk flow part 42 of the claw- 
piece, in respects unrelated to the present invention 
and not described herein, is of known form for a claw- 
piece for hydraulic milking and may correspond to the 
multi-valve clawpiece described in GB 2057845. 

The milk flow part 42 has a milk chamber 43, into 
which milk passes through a milk connector, one of 
four such connectors, to which the end of the short 
milk tube 19 of Figure 1 is connected. The arrange- 
ment is shown diagrammatically by a milk connector 
44 and the end of the short milk tube 19 fitted thereto. 
Milk passes out of the milk chamber 43 by way of a 
connector 45, which connector is connected by way 
of a long milk tube, not shown, to a milk tank and 
source of steady vacuum, in normal manner. The con- 
nector 45 extends into the body of the milk flow part 
42, the inner end providing an aperture 46 which lies 
in a plane which is oblique to the axis of the inner por- 
tion of connector 45. A movable, plate-shaped valve 
47 is provided to shut off the steady vacuum and the 
milkflow out of the clawpiece 40, in the position shown 
in Figure 4, or permit the flow of milk and maintenance 
of steady vacuum within the clawpiece 40, in the posi- 
tion shown in Figure 3. 

The pulsation block 41 has a connector 48, 49, 
one of four such connectors, to which the ends both 
of the pulse tube 30 and the air admission tube 31 of 
Figure 1 are connected. The part 48 provides connec- 
tion of the pulse tube 30 to a source of pulsating 
vacuum in conventional manner. The part 49 provides 
connection of the air admission tube 31 to an air chan- 
nel 50, which may be opened to atmosphere or closed 
by an air-inlet valve linked to the steady vacuum and 
milk flow control valve. 

The construction of these two valves is shown in 



both Figure 3 and 4. A control knob 51 positioned on 
top of the pulsation block 41 has a shaft 52 which 
extends through a bearing block 53, formed integrally 
with the pulsation block 41, and carries the plate-sha- 

5 ped valve 47 at its lower end. Near its lower end, the 
shaft 52 carries a flexible diaphragm 54, the circum- 
ferential edge of which is held in the body of the claw- 
piece 40, as is shown in the figures. The diaphragm 
seals the top of the milk chamber 43 from the puls- 

10 ation block part 41 and also seals the air channel 50 
from the milk chamber 43 due to the leakage path be- 
tween the shaft 52 and bearing block 53. The control 
knob 51 is partly hollowed from its bottom to provide 
an outer skirt 55 and a circular top face 56, referenced 

15 in Figure 4. Into the top face 56, around the shaft 52, 
is fitted an "0" ring 57 in a position such that it abuts 
the top end of the bearing block 53, see Figure 3. Into 
the top face of the pulsation block 41 , aligned with the 
outer skirt 55 of the control knob 51 , is fitted an "0" ring 

20 58, in a position such that the bottom face of the skirt 
55 will abut it, see Figure 3. 

For milking operation, the control knob 51 is 
depressed into the position shown in Figure 3. The 
steady vacuum pressure is transmitted into the milk 

25 chamber 43 and the valve 47 is opened to permit milk 
flow through the connector 45. At this time, the press- 
ure above the diaphragm 54 will be substantially at 
atmospheric pressure, having equalled atmospheric 
pressure in the air channel 50 by leakage between the 

30 shaft 52 and bearing block 53. Vacuum pressure act- 
ing upon the underside of the diaphragm 54 will cause 
the control knob 51 to be held in the milk-flow position 
of Figure 3. At the same time, the air-inlet valve con- 
stituted by the "O" rings 57 and 58 and the respective 

35 abutment surfaces will be closed, so that the air chan- 
nel 50 is closed to the atmosphere and air is not admit- 
ted to the air admission tube 31 nor into the interior of 
the teat liner body part 16. Steady vacuum is transmit- 
ted by way of the short milk tube 19 to the teat liner 

40 body part 16 ; pulsating vacuum is transmitted from 
the pulsation bock 41 , by way of the pulse tube 30, to 
the space 17 between the shell 11 and the liner 12, 
so that the milking operation proceeds in the normal 
manner of hydraulic milking. 

45 Upon completion of milk flow from the cow being 

milked, the control knob 51 is lifted, either manually or 
by known automatic means as the case may be, so 
that the control knob 51 assumes the position shown 
in Figure 4. Now, the plate-shaped valve 47 abuts the 

so inner end of the connector 45, thereby closing the milk 
flow exit from the milk chamber 43 and stopping the 
admission of steady vacuum pressure thereto. In the 
raised position of the control knob 51 shown in Figure 
4, the respective abutment surfaces are removed 

55 from both "0" rings 57 and 58, and the air-inlet valve 
formed thereby is open to admit air from the atmos- 
phere to the air channel 50. Air flows therefrom, by 
way of the air admission tube 31 to the passage 21. 
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Since near vacuum pressure still persists in the 
interior of the teat cup liner 12, which at this time still 
retains the cow's teat which has been milked, air will 
pass through the passage 31 into the interior of the 
teat cup liner 12, beneath the mouthpiece 18 and 5 
around the cows teat. Accordingly, the pressure 
within the teat cup liner 12 will rapidly rise to the 
atmospheric pressure outside the teat cup 10 and the 
easy removal of the teat cup 10, and correspondingly 
the other three teat cups of the cluster, is facilitated. 1 o 
In practice, the control knob 51 is raised slowly, from 
its Figure 3 position to its Figure 4 position, as will tend 
to be the case naturally, due to the initial vacuum 
pressure below the diaphragm 54. Closure of the 
vacuum and milk flow valve 47, 46 thus proceeds pro- 15 
gressively. This enables residual milk still in the bot- 
tom of the part 1 6 of the liner 1 2 and the short milk tube 
19, to flow through the milk chamber 43 and out 
through the connector 45, while the valve 47, 46 is still 
partially open. The air inlet valve to the air channel 50 20 
is, of course, opened immediately the respective abut- 
ment surfaces are removed from the H 0" rings 57 and 
58, so that full flow of air is permitted through the air 
admission tube 31. This flow progressively equalises 
the air pressure within the teat cup liner 12 with the 25 
atmospheric pressure outside. 

The above embodiment is given by way of 
example only and various modifications will be appa- 
rent to persons skilled in the art without departing from 
the scope of the invention. For example, the passage 30 
21 is described as being adjacent to the mouthpiece 
1 8. Whilst this is the preferred position for the passage 
21 , it is envisaged that this passage could be provided 
elsewhere in the body part 16 of the liner. 



Claims 

1. A teat cup for hydraulic milking apparatus com- 
prising a shell (1 1 ) and a liner (1 2), the liner hav- 40 
ing a body part (16) within the shell, a mouthpiece 
(1 8) atone end of the body part which mouthpiece 
defines an opening for receiving a teat during 
milking, a short milk tube (19) at the other end of 
the body part, for connection to a clawpiece, and 45 
an air passage (21) extending through the body 
part from the inside to the outside thereof and the 
shell having a first inlet (25) to which a vacuum 
pulse tube (30) can be connected to in use press- 
ure the space between the shell and the liner so 
body part, a second inlet (26) to which an air 
admission tube (31) can be connected, and an 
outlet (29) communicating with the second inlet, 
the outlet being integral with or rigidly secured to 
the shell and being connected to the air passage 55 
in the liner body part, the arrangement being such 
that in use air may be admitted to the interior of 
the liner body part by way of the air admission 



tube, the second inlet and the outlet, at will. 

2. A teat cup as claimed in Claim 1 , wherein the out- 
let (29) communicates with the second inlet by 
way of a passageway (27) defined within the shell 
itself or within a part rigid therewith. 

3. A teat cup for hydraulic milking apparatus, com- 
prising a shell (1 1) and a liner (12), the liner hav- 
ing a body part (1 6) within the shell, a mouthpiece 
(1 8) at one end of the body part which mouthpiece 
defines an opening for receiving a teat during 
milking, a short milk tube (19) at the other end of 
the body part, for connection to a clawpiece, and 
an air passage (21) extending through the body 
partfrom the inside to the outside thereof, and the 
shell having a first inlet (25) to which a vacuum 
pulse tube (30) can be connected to in use press- 
ure the space between the shell and the liner 
body part, a second inlet (26) to which an air 
admission tube (31) can be connected, and a pas- 
sageway (27) defined within the shell itself or 
within a part rigid therewith and communicating 
the second inlet to the air passage in the liner 
body part, whereby air may be admitted to the 
interior of the liner body part at will. 

4. A teat cup as claimed in Claim 3, wherein the said 
air passage (21) in the liner body part communi- 
cates with the interior of the body part (16) at a 
position adjacent to the mouthpiece (15). 

5. A teat cup as claimed in Claim 3 or Claim 4, whe- 
rein the second inlet (26) is provided at the end 
of the shell (1 1) remote from the liner mouthpiece 
(18). 

6. A teat cup as claimed in any one of Claims 3 to 

5, wherein the passageway (27) is defined within 
a protrusion (28) on the inner and/or outer surface 
of the shell. 

7. A teat cup as claimed in any one of Claims 3 to 

6, wherein the first and second inlets (25,26) are 
adjacent to one another. 

8. A teat cup as claimed in any one of Claims 3 to 

7, wherein the liner and the shell have com- 
plementary means (22,23) for angularly position- 
ing the liner relative to the shell. 

9. A teat cup as claimed in any one of Claims 3 to 

8, wherein the passageway (27) terminates at 
one end within an outlet nipple (29) which is con- 
nected to the air passage in the liner body part. 

10. Hydraulic milking apparatus comprising a cluster 
of four teat cups each as claimed in any one of the 



5 



EP 0 430 526 A1 10 



preceding claims, in combination with a claw- 
piece (40), said clawpiece having a pulsation 
block part (41) and a milk flow part (42), each of 
said teat cups having the pulse tube (30) thereof 
connected to a connector (48) of the said puis- 5 
ation block and having the said air admission tube 
(31) thereof connected to an air-flow connector 
(49) provided by said clawpiece, the short milk 
tube (19) of each teat cup liner being connected 
to a connector (44) of the said milk flow part of 10 
said clawpiece, said clawpiece further having a 
movable control member (51) connected to a 
steady vacuum and milk flow control valve (47) 
within said milk flow part of said clawpiece, and 
an air-inlet valve (57,58) controlling air-flow from 15 
atmosphere to the "said air-flow connector, being 
linked to the said control member, said air-inlet 
valve being closed when the said steady vacuum 
and milk flow control valve is open and being 
open when the said steady vacuum and milk flow 20 
control valve is closed. 
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and a liner 12. The liner has a body part 16 
within the shell, a mouthpiece 18 at one end of 
the body part which mouthpiece defines an opening 
for receiving a teat during milking, a short milk 
tube 19 at the other end of the body part, for 
connection to a clawpiece, and an air passage 21 
extending through the body part from the inside to 
the outside thereof. The shell has a first inlet 

25 to which a vacuum pulse tube 30 can be 
connected to in use pressure the space 17 between 
the shell and the liner body part, a second inlet 

26 to which an air admission tube 31 can be 
connected and a passageway 27 defined within the 
shell itself or within a part rigid therewith and 
communicating the second inlet to the air passage 
in the liner body part, whereby air may be 
admitted to the interior of the liner body part at 
will . 
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